NGF-induced mechanical sensitization of the masseter muscle is mediated through peripheral NMDA receptors.
Intramuscular injection of nerve growth factor (NGF) in healthy humans mimics some of the symptoms of myofascial temporomandibular disorders (M-TMD). We hypothesized that NGF induces a prolonged myofascial mechanical sensitization by increasing peripheral N-methyl-d-aspartate (NMDA) receptor expression, leading to an enhanced response of muscle nociceptors to endogenous glutamate. Behavioral experiments with an injection of NGF (25 μg/ml, 10 μl) into the masseter muscle reduced the mechanical withdrawal threshold for 1 day in male rats and 5 days in female rats. These results mirror the sex-related differences found in NGF-induced mechanical sensitization in humans. Intramuscular injection with the competitive NMDA receptor antagonist dl-2-amino-5-phosphonovaleric acid (APV, 0.020 g/ml, 10 μl) reversed the mechanical sensitization in male but not in female rats. NGF increased the number of NMDA receptor subtype 2B (NR2B)-expressing rat trigeminal masseter ganglion neurons in both sexes, which peaked at 3 days post injection. There was an association between the levels of NR2B expression and NGF-induced mechanical sensitization. The average soma size of NR2B-expressing neurons increased significantly. Increased expression of neuropeptides (CGRP and SP) was observed in NR2B-expressing masseter ganglion neurons in female but not in male rats. In healthy men and women, comparable basal expression levels of NR2B and SP were found in peripheral fibers from masseter muscle microbiopsies. This study suggests that NGF-induced sensitization of masseter nociceptors is mediated, in part, by enhanced peripheral NMDA receptor expression. Measurement of peripheral NMDA receptor expression may be useful as a biomarker for M-TMD pain.